INTRODUCTION
It is generally known that neutrophils (Ne) play a key role in innate immune defence. They are present in the bloodstream, and help in recognizing and neutralizing microorganisms.
By being able to adhere to the blood vessel walls at sites of tissue damage, they transmigrate through endothelial cells to the infection site, where they are stimulated to phagocytose and kill microorganisms. This accumulation of leukocytes forms the first step in immune surveillance and plays a key role in innate immunity to infection 1 . On the other hand, in recent years some reports have described the involvement of Ne in directing T-cell polarisation to the type of pathogens occurring during an infection process [2] [3] [4] [5] . However, it is still unclear whether this is a common phenomenon in other situations, such as in models with inflammation but without infection.
In previous studies, we have observed differences in the behavior of the immune system, in terms of intensity and quality of humoral and cellular responses, depending on the adjuvant used [6] [7] [8] . In the case of Complete Freund's Adjuvant (CFA), a Th1 immune response was induced, and in recent reports we have observed a high hemopoiesis in the spleen, along with an expansion of myeloid CD11b + cells and an important neutrophilia when CFA was used as the adjuvant 6, 7, 9 . However, this scenario was not present when synthetic oligodeoxynucleotides containing CpG motifs and Bordetella pertussis were used as adjuvants 7 . Therefore, taking into account that there was an increase in the number of neutrophils in the blood, we decided to explore the possible contribution of Ne in this model of immune inflammation when an immune response is taking place. With this objective, we injected the antigen into the footpad of previously immunized animals, and analyzed the cells involved in antigen capture in the skin and lymphoid organs.
Interestingly, we found that not only did Ne uptake antigen in skin, but also that they only.
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Immune complex formation
To produce OVA-anti OVA antibody complex, 50 µl of OVA-FITC (0.75 mg/ml) was preincubated for 30 min at 37ºC with 100µl of plasma from OVA/CFA mice (diluted 1:2 in sterile PBS). To eliminate free antigen, we used Microcon centrifugal filters (Millipore, Billerica, USA). 
Cell preparation
Samples of blood were collected by periorbital bleeding. Lymph nodes and spleen were collected in RPMI 1640 medium supplemented with 2% heat-inactivated FCS (Natocor, Córdoba, Argentina). Erythrocytes from spleen and peripheral blood were removed by RBC lysing buffer (Sigma-Aldrich). A single cell suspension of lymph nodes and spleen was prepared by gently pressing the organs through a stainless-steel mesh. In all cases, cell viability was >95%, as determined by Trypan Blue dye exclusion. In some experiments, LN were treated for 45 minutes at 37°C with 400 U/ml collagenase D and 50 µg/ml DNase I (Roche Diagnostics GmbH, Mannheim, Germany) in RPMI 1640 medium. After inhibition of collagenase activity with 6mM EDTA in PBS, cell suspension of lymph nodes was obtained as indicated above.
Cell cultures
Cell suspensions were cultured in RPMI 1640 medium supplemented with 10% FCS, 2 mM L-glutamine, 50 µM 2-ME (Sigma-Aldrich) and gentamicin (40 µg/ml) (Schering-Plough S.A., Lomas del Mirador, Argentina) at 37°C in a 5% CO 2 humidified incubator. Cell suspensions were cultured with medium alone or with OVA (100 µg/ml).
Antibody assays
Specific antibodies against OVA were determined by ELISA. Briefly, 96-well flat-bottom plates were coated and incubated overnight at 4°C with OVA (1µg/well) in 0.1 M sodium carbonate-bicarbonate buffer (pH 9.6). Plates were then blocked with PBS containing 0.5% only.
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Plates were examined on a Bio-Rad Model 450 microplate at 490 nm after incubation with H 2 O 2 and o-phenylendiamine.
Cytokine-specific ELISA
Levels of IFN-γ and IL-5 were measured in culture supernatants by capture-ELISA following instructions from the manufacturer (BD Pharmingen, San Diego, CA). The following antibodies were used for coating and detection respectively: R4-6A2 and XMG1.2 clones for anti-IFN-γ; TRFK5 and TRFK4 clones for anti-IL-5. Values of IFN-γ and IL-5 were calculated by reference to a standard curve constructed by assaying serial dilutions of the respective murine standard cytokines.
Flow cytometry
The cells were first incubated with anti-CD32/CD16 (clone 2.4G2) for 30 minutes. Then, the cells were stained on the surface for 30 minutes with the corresponding phycoerytrin (PE)-or biotin-conjugated antibodies. When biotin-conjugate antibody was used, a third step involving a 30 minute incubation was performed with strepavidin-Cy-chrome. Surface staining was performed in Hanks' balanced salt solution with 0.1% albumin bovine, 0.1% sodium azide and 0.005 mM Na 3 EDTA at 4 ºC. Cells were analyzed on a Cytoron Absolute 
Apoptosis assay
For apoptotic cell detection propidium iodide staining was performed to analyze the hypodiploid DNA peak as described previously by Nicoletti et al 11 . Briefly, 1 x 10 6 cells were fixed overnight in 500 µ1 70% ethanol at 4 °C. Cell pellets were gently resuspended in 500 µ1 hypotonic fluorochrome solution (50 µg/ml propidium iodide in 0.1% sodium only.
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Morphologic analysis of cells by cytospin
Cell suspensions diluted in 10% FCS RPMI 1640 medium were centrifuged on microscope slides in a Cytospin apparatus (Shandon, Cheshire, UK) and stained with DAPI (0.1 µg/ml, Molecular Probes) or May-Grünwald-Giemsa (Merck, Darmstadt, Germany).
Fluorescent microscopy
LN and skin (footpad) were inserted into OCT embedding compound (Miles, Elkhart, IN) and snap-frozen in liquid air. Eight-µm/thick cryostat sections of tissues were sliced, airdried, and fixed in citrate-acetone-formaldehyde at room temperature for 1 minute. Next, samples were rehydrated in PBS and mounted on glycerine. These sections and cytospin slides were observed using a fluorescence microscope. In some cases cytospin slides were examined with a Carl Zeiss LSM5 Pascal laser-scanning confocal microscope equipped with an argon/helium/neon laser and a 40X objective (Carl Zeiss, Inc.). Images were obtained and processed with the Zeiss LSM image software and Adobe Photoshop 5.0.
Neutrophil depletion
To deplete Ne, an anti-mouse Gr-1 antibody (RB6-8C5) was used. Mice received 0. 
Statistical analysis
The data were analyzed using a one-way ANOVA followed by Tukey's post-test for multiple comparisons. We used the Student's t-test on two groups. All data were considered statistically significant if p values were < 0.05. had high side-scatter and they were located in the gate indicated in Figure 1B , suggesting that these cells were not lymphocytes. The discovery of CD11b + cells in LN after antigen injection was not surprising, taking into account that the integrin CD11b is expressed in macrophages and in some dendritic cell subsets, and it is widely recognized that these cells are able to take up antigen in the periphery and to transport it to draining lymph nodes 12, 13 .
However, most of these OVA-FITC + CD11b high cells were negative for MHC class II We then analyzed the expression of Gr-1 (Ly-6G and Ly-6C) and found that most OVA-FITC + cells strongly expressed Gr-1 ( Figure 3A ) suggesting that they were Ne. In addition, Figure 3B shows that all OVA-FITC + Gr-1 high cells are Ly-6G For For hours after injection, as Ne infiltrated the skin ( Figure 5B ). The number of Ne in skin in PBS/CFA immunized mice was comparable to that of OVA/CFA immunized mice, but few of them were OVA-FITC + and migrated to LN, strongly indicating that uptake of antigen in skin is a pre-requisite for the migration of Ne to LN. We then analyzed the distribution of Ne in LN sections. Figure 5C shows that 2 hours after injection, OVA-FITC + cells mainly infiltrated the subcapsular sinus, whereas 6 hours after injection they filled the cortex. The fact that after a short time we observed a predominant proportion of Ne under the capsule, suggests that Ne had arrived at LN via the lymphatics. To confirm this route, mice immunized with OVA/CFA were injected with OVA-FITC into the right footpad, and six hours after LN draining, the right and left footpad were removed. Figure 5D shows that only 1% of Ne were observed in the contralateral LN. Thus, migration was restricted to the ipsilateral LN, supporting the idea that Ne had reached the LN via afferent lymphatics.
We also performed a kinetic analysis of Ne influx in LN sections over longer time periods ( Figure 5E ). Twenty-four hours after antigen injection, there was still an important number of Ne in LN although they were no longer OVA-FITC + . This result was confirmed by FACS analysis (after 24 hours there were 17% of Ne but only 0.8% of them were OVA-FITC + ). At 48 hours, Ne started to disappear from the LN, and at 72 hours there were no more Ne.
only.
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As 72 hours after OVA injection Ne had disappeared from LN, we asked ourselves whether the resolution of this acute inflammation involved programmed cell death of invading inflammatory cells 14 . Twelve hours after the injection of antigen we observed that only 1% of Ne in LN had a hypodiploid DNA content whereas after 18 hours this figure was 22%,
indicating that the number of apoptotic Ne increased over time. Very few Ne with hypodiploid DNA were detected in blood from OVA/CFA mice injected with OVA at these times ( Figure 5F ).
In summary, Ne influx in LN was rapid (2 hours after a challenge) and transient (48 hours).
Since we did not observe OVA-FITC + cells 24 hours after a challenge, we hypothesize that the Ne arrive at the LN between 2 and 6 hours later, then Ne become OVA-FITC neg , remaining in LN up to 48 hours after an injection. This inflammatory state was resolved 72 hours after injection, and death by apoptosis could have been one of the mechanisms that contributed to its resolution.
Neutrophils present in LN mainly expressed TNF-α and their depletion resulted in an antigen-specific increase in IL-5 levels
The preceding results show that upon injection of OVA in OVA/CFA immunized mice, a population of Ne arrived at the LN after an uptake of OVA, probably in the form of For
20
the interaction of immune complexes with Fcγ-RIII may mediate early Ne recruitment in immune complex-mediated inflammations 18, 19 . In our model, we found that in PBS/CFAimmunized mice which did not have OVA-antibody complexes, but showed an increased number of Ne in blood similar to that of OVA/CFA-immunized mice, recruitment of Ne in skin was comparable to that observed in OVA/CFA-immunized mice. Therefore, the recruitment of Ne in skin is independent of the presence of antigen-antibody complexes.
However, the uptake of an immune complex seems to be a requirement for Ne to be able to reach LN.
Ne have been shown to influence the priming of Th1 responses, releasing immunoregulatory cytokines and chemokines 20 . This effect can be direct by providing a Th1 cell cytokine environment by the production of IL-12 5, 21, 22 , or indirect through interactions with dendritic cells [23] [24] [25] . In numerous reports it has been shown that Ne triggered by different stimulus are able to produce TNF-α 23, 24, [26] [27] [28] . Here, we show that in vivo Ne display intracellular TNF-α in LN. A recent report described that TNF-α from a Ne-conditioned medium triggers maturation of dendritic cells 24 . Therefore, in our model it is probable that TNF-α produced by Ne in LN facilitates the maturation of dendritic cells, with these cells then being the ones that participate in the support of a Th1 response. only.
